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Bedrock consists of the Austin formation and the Eagle
Ford shale, both of Upper Cretaceous age. These dip gently
to the southeast at an average of 50 to 60 feet per mile. In
Dallas County the Austin formation is about 600 feet thick
and the Eagle Ford shale approximately 475 feet (Dallas
Petroleum Geologists, 1941, pp. 17, 42.)
The White Rock Cuesta forms a north-south divide across
the quadrangle. East of the cuesta waters drain into White
Rock Creek, which flows southeast to join the Trinity River
southeast of Dallas. West of the cuesta, drainage is directly
into the Elm Fork of the Trinity. Portions of three terraces
along the Elm Fork extend into the western part of the
quadrangle. In the central and eastern part there are many
remnants of terraces which have not been correlated with
the t~rraces to the west. The terraces flanking the Elm Fork
of the Trinity have not yet been extensively dissected and
tend to form broad flat plains, with the exception of the
highest terrace (Plate 1) which is so dissected that no
vestige of the original surface has been preserved. The
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northeastern and eastern part is characterized by gently
rolling hills formed upon the marly beds of the middle
Austin formation. The sharpest relief is found along the
streams where the hard lower Austin chalk readily forms
bluffs in the central part of the quadrangle. The topography
of most of the area is that o:f an open, gently rolling plain.
From the crest of the White Rock cuesta the land slopes
gently toward the east; to the west there is a comparatively
abrupt drop to the terraces along the Elm Fork. The total
relief is 250 to 300 feet.
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Fm. 1. Index map of Dallas County showing location of
Preston Hollow Quadrangle.

All parts of the quadrangle are readily accessible by a
network of roads. The southern part of the area lies within
the city-limits of Dallas. The remainder north of the citylimits is under cultivation, with wooded areas usually confined to the floodplains. ~
The principal contribution of this study is the map
(Plate 1) the preparation of which was a continuation of
the project to prepare a detailed geological map of Dallas
County and surrounding areas. It is my earnest hope that
it may serve as a guide for future geological study in the
area.
The geology was mapped directly on aerial photographs
in the field and later transferred to a base map which has
a scale of two inches to the mile. Field work was completed
in August, 1952.
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Eagle Ford Formation
The Eagle Ford shale crops out in a narrow belt west of
the White Rock cuesta in the northwest corner of the area.
Nowhere is there a good exposure, as the bedrock is covered
by a mantle of soil and vegetation. The exposure marked on
the Geologic Map of Dallas County (Dallas Petroleum
Geologists, Plate 1, 1941) as a good contact between the
Austin formation and the Eagle Ford shale is now slumped
and overgrown with vegetation.
The Eagle Ford formation as originally described by Hill
(1887, pp. 296, 298) is primarily a black or dark gray shale,
475 feet thick. Moreman (1927) proposed a subdivision into
three units: the Tarrant, Britton and Arcadia Park. Adkins
(1932, pp. 424-426) lists Moreman's subdivisions and considers each as a separate formation, suggesting that the
three form the "Eagle Ford Group." Turner (1951, p. 54)
was unable to use Moreman's subdivision in actual field
work. He has subdivided the Eagle Ford into two units:
(1) clayey marl, and (2) clay, on a lithologic basis. The
clayey marl is described as a medium-gray, well-compacted
shale, which grades upward into brownish-gray to grayishblack bituminous clay. This upper unit ranges from fissile
to heavy-bedded, and is commonly laminated.
The unit cropping out in this particular quadrangle is the
uppermost or Arcadia Park, which is approximately 100
feet thick. The basal 20 feet of blue clay is succeeded by 5
feet of flaggy limestone, which is in turn overlain by 75 feet
of dark gray to black shale with abundant calcareous concretions of the type described by Roberts (1952). The flaggy
limestone is probably the same as that described by Reid
(1952, p. 111) at the Inwood viaduct over the Trinity River.
There the limestone is primarily of elastic origin, with the
top surface well-marked by ripple marks. The rock is gray
on a fresh exposure but weathers buff to brown.
The shale contains abundant fossils, particularly foraminifera and ammonites. Many of the latter are compressed
but retain the original mother-of-pearl coating. From these
fossils Scott (1940, p. 322) concluded that deposition was of
the infra-neritic zone type, in waters from 120 to 600 feet
deep. The shale owes its dark color to a relatively high
organic content in the form of finely divided bituminous
substance (Ries, 1908, p. 72).
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A typical section of the Eagle Ford shale immediately
underlying the Austin (Dallas Petroleum Geologists, 1941,
p. 20) is:
SECTION AT QUARRY OF THE TRINITY
PORTLAND CEMENT Co.

Austin formation

Disconformity
Eagle Ford formation
Thickness - feet
9. Dark gray shale, containing Alectryonia
lugubris ............................................................ 1.4
8. Flaggy gray limestone made very largely
of shell fragments .......................................... 0.1
7. Dark gray shale .............................................. 0.2
6. Flaggy gray limestone made very largely
of shell fragments __........................................ 0.1
5. Dark gray shale .............................................. 1.2
4. Flaggy gray limestone made very largely
of shell fragments; maximum ...................... 0.4
3. Dark gray shale .............................................. 0.3
2. Granular
gray limestone
made very
largely of shells, including many partially
complete and complete valves of .Alectryonia lugubris .............................................. 0.1
1. Dark gray shale ............................................. .4.0+

The Austin Formation
The contact between the Eagle Ford and Austin formations is one of disconformity, which although not exposed
in the Preston Hollow Quadrangle, can be studied at Bluff
View one mile to the south.
The Austin formation may be divided into four units
(Dallas Petroleum Geologists, 1941, p. 43) :
Austin formation
Thickness - feet
4. Chalk with interbedded thin layers of marl
and calcareous shale ...................................... 180
3. Marl and calcareous shale with interbedded
thin strata of chalk. ....................................... 220
2. Chalk with interbedded thin layers of marl
and calcareous shale ...................................... 200
1. Pebbly marl or chalk containing materials
reworked from the Eagle Ford. Maximum
thickness observed : ...................................... 4

The three lower units crop out in the Preston Hollow
Quadrangle. The lowermost Austin is primarily a pebbly
conglomerate from one to four feet thick made up of
reworked Eagle Ford shale, shark-teeth, phosphatic nodules
and marl. Worm tubes or burrows of bottom-living animals
extending several inches into the underlying Eagle Ford are
filled with the basal Austin.
The lower chalk is the hardest unit found in the quadrangle and forms abrupt bluffs along streams. There are
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excellent exposures along White Rock Creek. The chalk
layers are from one to six feet thick interspaced with marly
layers rarely over a few inches thick. These softer layers
weather easily and make the bedding very pronounced. On
a fresh surface, the chalk is blue-gray and earthy; on exposure it hardens and bleaches white.
The lower Austin is cut by many high-angle normal faults
with very small displacement, as described by Shuler (1918,
p. 22). Locally there are small horsts and grabens. All faults
appear to be very local and no distinct pattern was determined. Fault planes are commonly lined with secondary
calcite, which has formed casts of the slickensides.
This unit also contains structures possibly due to scourand-fill, as described by Overmyer (1953). One on Bachman's Branch just below the Royal Lane bridge (Plate 1,
loc. 4) is about 60 feet across with a depth of 5 feet. The
fill consists of alternating thin layers of chalk and shale.
Another may be observed alongside Hillcrest Road north of
White Rock Creek (Plate 1, loc. 5). This smaller one is only
15 feet across, with a depth of 18 inches.
The contact between the lower and middle Austin units
is transitional, as may be seen in the extreme southeast
corner of the quadrangle (Plate 1, loc. 1). Here the exposure
in the bottom of the creek is typical hard white chalk which
gradually increases in clay content up the section, until 40
feet above it is a typical marl. This marl on fresh surface is
a rather massive, soft gray rock but on weathering becomes
shaly, white, and harder. Outcrops are usually obscured by
the shaly fragments. The lower-middle Austin contact as
shown on the map (Plate 1) was largely plotted on change
in topography. The lower Austin does not tend to form rolling hills like the middle marly member, but tends to form
flatter uplands with rather sharply incised streams.
Marcasite nodules, common throughout the formation, are
especially plentiful in the middle unit; and outcrops are
usually streaked with iron stain formed by their oxidation.
Fossils are abundant throughout the entire formation, but
especially in the lower chalk, where numerous thick-shelled
pelecypods are common. A short list of characteristic fossils
identified from this formation may be found in "Geology of
Dallas County" (Dallas Petroleum Geologists, 1941, pp.
47-52).
1
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Terraces
Th~ two terraces bordering the Elm Fork of the Trinity
River are well defined, and correlation within the quadrangle was based on relative altitudes of their flat tops
above the Trinity bottoms. The most extensive within
the
quadrangle is the Love Field terrace, which is the higher
of
the two. It forms a broad, flat plain relatively undissected
except at its northern limits. This terrace may be follow
ed
continuously for miles, and can definitely be correlated with
the terrace at Love Field ( one and one-half miles to
the
south), which is the type locality for the Love Field terrace
first mapped and named by Shuler (1935, p. 48). It consis
ts
primarily of a dark-gray clay with occasional buff-colored
layers and lenses of chalk gravels. Its western margin
is
well defined as a relatively steep short incline to the lowest
terrace.
The lowest terrace can be traced southwest to the terrace
mapped by Turner (1951) as Union Terminal (Plate
1).
Both in lithology and general topography this unit closely
resembles the Love Field terrace.
Along the Trinity River near downtown Dallas, Shuler
(1935) mapped a terrace between the Love Field and Union
Terminal terrace levels which he called the Travis Schoo
l
terrace. I do not believe that any of this level extends
into
the Preston Hollow Quadrangle.
Immediately to the east of the Trinity River terraces on
the crest of the Austin cuesta is the high terrace (Plate
1}
which is actually but a remnant of something formerly more
extensive. It is maturely dissected and in all probability
nothing of the original surface is preserved. The terrace
material is a red sandy clay, never over five feet thick,
and
usually so thin that the tops of cultivated hills are white
with Austin chalk brought up by plows. The unit
was
mapped entirely on lithology as its red mantle is readily
distinguishable from the dark gray to black soil formed
from the Austin.
Bordering the creeks in the eastern and central parts of
the quadrangle is a group of terraces mapped as undiff
erentiated. Although these are undoubtedly directly related
to
the clearly defined terraces along the Elm Fork, correlation
requires a broader study than possible within the limits
of
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this quadrangle. Erosion has so dissected these that topographical correlation, even on opposite sides of a creek, is
difficult, and the lithology of all of them is so similar that
it gives no basis for separation. The alluvium consists of
particles of reworked Austin chalk and Taylor marl, foraminiferal sands, caliche nodules, and sandy clay. The outcrops usually have a mottled appearance with a range of
color from light-buff to reddish-brown. Root fillings often
containing bits of lignite are common.
Channel and fill structures are common in these terraces
and may take a variety of forms. One common type can be
observed near the junction of White Rock Creek and Cottonwood Branch (Plate 1, loc. 3). The fill for this type is
lithologically like the alluvium in the enclosing terrace.
It is usually symmetrical and of small dimensions, none
being observed over ten feet in width. Another common
type is that with a fill of unstratified foraminiferal sand as
described by Ham (1941); most are massive, however, one
in the southeastern corner of the area (Plate 1, loc. 2) does
show an orderly stratification of particles. This particular
exposure is also unusual in that the original fill of reworked
Austin and Taylor was again channeled and a fill of foraminiferal sand and broken shell fragments was added. Half
of the original structure has been eroded but the entire
channel must have been at least 200 feet wide and 30 to 40
feet deep.
Geologic History
The entire area was a sea floor during Upper Cretaceous
time. The Eagle Ford shale was deposited as layers of mud
in stagnant, quiet, oxygen-deficient water, free from scavengers. The size of the particles which settled from colloidal
suspension and the excellent condition of the fossils attest
to such a condition. From time to time currents swept in
layers of detrital calcite, as evidenced by layers of flaggy
elastic limestone found in the section. At the end of Eagle
Ford time there was a period of non-deposition and submarine erosion prior to deposition of the Austin formation.
The Austin formation is a elastic calcareous rock formed
primarily by the deposition of foraminiferal tests and fragments of gastropods, pelecypods, and echinoids, together
with liberal admixtures of clay. Scott (1940, p. 322) states
that it was probably deposited in the infraneritic zone with
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a depth variance of 120 to 600 feet. The sea bottom for the
most part was quiet with occasional rather strong currents
at recurring periods which produced the scour-and-fill structures occurring throughout the formation. Conditions of
deposition varied slightly throughout Austin time, with
irregular influxes of silt and clay, forming the thin shaly
layers and the large middle unit of marl.
In post-Cretaceous time the region was uplifted and
underwent erosion, leaving an erosion surface with relief
of much the same magnitude as exists today. In Pleistocene
time various periods of downcutting and filling came about,
due to the raising and lowering of the level of the Gulf of
Mexico. When the Gulf was high there were periods of deposition along the rivers and streams, but as the waters
receded there was renewed downcutting. The various levels
of terraces, each deposited at a separate period, attests to
the fact that this was a recurring process, with the water
level of the Gulf stabilizing at successively lower levels in
relation to the Gulf Coastal Plain, which was in a process
of gentle emergence.
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